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1041-91 Oxygen Free Radical Scavengers Prevent Damage to 
Proteins of the Sarcomere Initiated by Reversible 
Ischemia/Reperfusion Injury
Melanie Y. White, Stuart J. Cordwell, Hugh C.K. McCarron, Adrian S. Tchen, Brett D. 
Hambly, Richmond W. Jeremy, The University of Sydney, Sydney, Australia, MacQuarie 
University, Sydney, Australia
Background: Prolonged contractile dysfunction is a characteristic feature of brief periods
of ischemia with subsequent reperfusion, or myocardial stunning. It has been shown that
a loss of calcium response of the myofilament may influence this loss of contractile func-
tion. In the past, myocardial stunning has also been attributed to the proteolysis of sarco-
meric proteins. Such changes in contractile response have been reversed by the addition
of oxygen free radical (OFR) scavengers.
Methods: Left ventricular (LV) samples were taken from rabbit hearts after either 75 min
normal perfusion (control) or 15 min low flow (1 ml/min) ischemia followed by 60 min rep-
erfusion (15I/60R) (n=6/group). A further group (n=6) underwent the 15I/60R protocol,
but with the hydroxyl radical scavenger, N-(2-mercaptopropionyl) glycine (MPG, 3 mM)
added to the perfusate (15I/60R+MPG). Isovolumetric LV pressure was measured
throughout. Whole cell and myofilament-associated protein profiles were generated by
two-dimensional gel electrophoresis and mass spectrometry was utilized to identify differ-
entially abundant sarcomeric proteins as determined by image analysis.
Results: Rate pressure product at the end of the protocol was impaired in 15I/60R
(61+6% baseline) in comparison to control (90±6%, mean + SEM; p <0.01) but was pre-
served (106±9% baseline) in MPG treated hearts. Comparative analysis of control and
stunned myocardium revealed modifications to multiple proteins of the sarcomere (>1.5-
fold difference in visible abundance). Cleavage of MLC-2, α-actin 2, and a skeletal LIM
domain protein as a consequence of 15I/60R was prevented by addition of MPG. The
addition of MPG also abolished the removal of TnC from the myofilament-associated
fraction following 15I/60R.
Discussion: The cleavage of essential protein constituents may contribute to impaired
contractile function, which is characteristic of stunning. The removal of TnC from the
myofilament may in part explain the reduced calcium response. With the addition of the
OFR scavenger MPG we observed the prevention of these modifications, indicating that
damage to sarcomeric proteins may be related to the presence of OH radicals during
reperfusion.
1041-92 Calmodulin Kinase Inhibition Improves Cardiac 
Function After Myocardial Infarction
Michelle S. Khoo, Rong Zhang, Chad E. Grueter, Gemin Ni, Corrie Painter, Mesut Eren, 
Linda Gleaves, Edward Price, III, Jinying Yang, Ernest C. Madu, Douglas E. Vaughan, 
Mark E. Anderson, Vanderbilt University Medical Center, Nashville, TN
Background: Calmodulin kinase (CaMK) signaling is linked to cardiomyopathy and
CaMK activity is increased in patients and animal models with cardiomyopathy from myo-
cardial infarction (MI).
Methods: We created surgical MI by ligation of the left coronary artery in transgenic (TG)
mice with genetic CaMK inhibition by cardiac expression of a specific CaMK inhibitory
peptide, IP. TG mice expressing an inactive scrambled peptide, CP, and wild type (WT) lit-
termates were used as controls. There was no difference in baseline heart weight/body
weight ratios or left ventricular (LV) fractional shortening (FS) in age- and gender-
matched mice.
Results: 3 weeks after MI, IP TG mice had relatively preserved LV function (FS = 37.2 ±
3.1%, n = 12) compared to CP TG mice (FS = 20.6 ± 1.6%, n = 10) and WT mice (FS =
26.4 ± 2.9%, n = 11, P < 0.001) (Figure). We measured ANP expression, a marker for
cardiomyopathy, from whole hearts 3 weeks post-MI using real time PCR normalized to
18S and reported as relative increases in induction over non-infarcted WT hearts. ANP
induction after MI was significantly reduced in IP TG mice (11 ± 2 fold, n = 4) compared
to CP TG mice (23 ± 6 fold, n = 5) and WT mice (57 ± 16 fold, n = 4; P < 0.001). This res-
cue of LV function and heart failure was recapitulated in a dose-dependent manner with
pharmacologic CaMK inhibition with KN-93 on WT mice.
Conclusion: Our results show that increased CaMK activity following MI is mechanisti-
cally linked to worsening cardiac function and that CaMK inhibition can preserve LV func-
tion after MI. 
1041-93 Caspase Inhibition Reduces Calpain Activation and 
Calpain Induced Troponin-I Cleavage, Calpain Induced 
Cytochrome C Release and Apoptosis in the 
Postmyocardial Infarction Remodeling Myocardium
Y. Chandrashekhar, Ruth Anway, Somasundaram Porur, Inder Anand, VAMC/University 
of MInnesota, Minneapolis, MN
Background: Calpain mediates contractile failure via troponin-I cleavage but its role in
heart failure is unclear.
Hypothesis: Caspases can cleave & activate Calpain. Calpain can then cleave Troponin-I
to cause contractile failure & cleave BID to release Cytochrome C with subsequent apop-
tosis. Caspase inhibition [CI] should attenuate these changes.
Methods: MI rats were given a caspase inhibitor (zAsp-CH2-DCB, 2 mg/day IP x 30 days,
started at surgery, n=12) or vehicle ([V], n=9). Calpain & Caspase activation, BID & tropo-
nin-I cleavage, & cytochrome C release were measured (westerns, n=6 each group) in
peri MI region & correlated with apoptosis (Apologix Stain) & LV remodeling (Echo).
Results: Infarcts were 35±6% & similar in both groups. [V] showed Calpain activation &
troponin-I cleavage accompanied by BID cleavage, cytochrome C release & apoptosis.
CI reduced Calpain mRNA & protein. This was accompanied by less troponin-I cleavage
& better systolic function [Fractional Shortening: 29±3% vs 19±2%, p<0.05]. CI also
reduced BID cleavage resulting in less cytochrome C release without affecting Caspase
8. Apoptosis & ventricular remodeling [heart/body wt: 3.56±0.1 vs. 5.1±0.3, p<0.05] were
less with CI.
Conclusions: Caspase inhibition reduces calpain activation resulting in less troponin-I
cleavage & better function. CI also attenuates BID cleavage & cytochrome C mediated
apoptosis via a Calpain dependent but Caspase 8 independent pathway. Calpain inhibi-
tion may have a role in benefits seen after CI. 
1041-94 Noninvasive Evaluation of Coronary Artery Flow Using 
Transthoracic Color Doppler Echocardiograpy in 
Patients With Acute Myocardial Infarction in the 
Emergency Room
Eiichi Nagashima, Takahiro Ota, Michihiko Hirayama, Hitomi Kawano, Kenji Shimeno, 
Keiji Nagae, Shiro Yanagi, Kazuyoshi Hirota, Junichi Yoshikawa, Fuchu Hospital, Izumi, 
Japan, Sapporo Kosei Hospital, Masako Okada, Japan
Background: In the emergency room (ER), transthoracic color Doppler echocardiography
(TCDE) and conventional echocardiography, assessing coronary artery blood flow (CBF)
and detecting wall motion abnormality in patients (pts) with suspected acute myocardial
infarction (AMI), is a noninvasive method for evaluating the coronary flow and cardiac
anatomy of the left anterior descending coronary artery (LAD) territory, simultaneously.
We have reported that TCDE was useful for assessing CBF in the LAD. Spontaneous
reperfusion before percutaneous coronary intervention (PCI) has reported to be an inde-
pendent determinant of prognosis in pts with AMI. No and slow reflow of the LAD in AMI
after PCI was considered adversely affecting the clinical outcomes. Aim of this study was
to test the hypothesis that TCDE in the ER is feasible for estimating coronary occlusion or
spontaneous reperfusion of the LAD and assessing the coronary flow velocity pattern
such as no reflow pattern, which reported to be an important prognostic information in pts
with AMI.
Method: Consecutive 90 pts with chest pain and wall motion abnormality in the LAD terri-
tory were enrolled in this study. Before coronary angiography, 34 out of 90 pts (38%, AMI
29, normal coronary 5) attempting TCDE to detect CBF, were divided into two groups,
group A; diastolic CBF was detected in the culprit lesion (n=14), group B; diastolic CBF
not detected (n=20). The in-hospital complications, max CPK, TIMI grade, ejection frac-
tion and wall motion score index of the LV were compared between two groups.
Result: The sensitivity of detecting LAD flow was 13/14 (93%) in group A and LAD occlu-
sion (undetected LAD flow corresponding TIMI grade 0 or 1) was 18/20 (94%) in group B.
In group B, max CPK was significantly higher than in group A (4338±3239 vs. 845±690,
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p=0.001). Group B had more in-hospital complications (56% vs. 0%, p=0.001), such as
congestive heart failure, ventricular septal rupture and pericardial effusion.
Conclusions: The evaluation of LAD flow using TCDE in pts with AMI in the ER is feasi-
ble. The assessment of CBF pattern using TCDE in pts with AMI is a rapid and promising
method to predict clinical outcome, may contribute deciding the treatment strategy of
AMI.
1041-95 Sildenafil Citrate (Viagra) Induces Powerful 
Cardioprotective Effects Following Ischemia-
Reperfusion Injury in Infant Rabbits
Yvonne A. Bremer, Fadi Salloum, Ramzi Ockaili, Eric J. Chou, William B. Moskowitz, 
Rakesh C. Kukreja, Virginia Commonwealth University, Richmond, VA
Background: We recently demonstrated that sildenafil citrate, a potent phosphodi-
esterase-5 inhibitor, induces a preconditioning-like effect through synthesis of nitric oxide
and opening of mitochondrial KATP channels in adult rabbits. The purpose of this study
was to demonstrate the effects of sildenafil on myocardial functional improvement and
infarct size reduction during ischemia/reperfusion injury in infant rabbits.
Methods: 8-week-old rabbits were treated with sildenafil (0.7mg/kg IV) or saline 30 min-
utes prior to ischemia for 30 minutes and reperfusion for 3 hours. Transesophageal
echocardiography was utilized to assess left ventricular cardiac output (LVCO) and aortic
Velocity Time Integral (VTI). Sections of left ventricular myocardium were analyzed for
infarct size using triphenyltetrazolium staining and computer morphometry.
Results: The sildenafil group had significant reduction in infarct size (15.5+/-1 versus
33+/-1.5 in controls, % risk area, mean+/-SEM, n=10-15/group, p<0.05). Sildenafil
treated rabbits had a 34% decline in mean arterial pressure (MAP) and a 8% increase in
heart rate (HR) compared to controls after drug administration (p<0.05) but were compa-
rable to controls prior to ischemia. The controls had a decline in LVCO and aortic VTI
after ischemia (18% and 16% lower than baseline values, respectively, p<0.05), while the
LVCO and aortic VTI increased in the sildenafil group (20% and 15% higher than base-
line values, respectively, p<0.05). This is a statistically significant increase in LVCO and
aortic VTI in the sildenafil group compared to controls (n=6/group, p<0.05).
Conclusion: For the first time, we have shown that sildenafil citrate promotes myocardial
protection in infant rabbits as evidenced by preservation and even elevation in post-
ischemic LVCO and aortic VTI and reduction in infarct size. This may prove to be a viable
model for myocardial ischemia in pediatric cardiac surgery involving cardiopulmonary
bypass, circulatory arrest, or low flow states. As such, the mechanism of cardioprotec-
tion, either through preconditioning, enhanced inotropy, or hemodynamic effects, needs
further investigation.
1041-96 Acute Myocardial Infarction Size Determines N-Terminal 
Pro-Brain Natriuretic Peptide Release as Measured by 
Contrast Enhanced Magnetic Resonance Imaging
Thomas N. Martin, Henry Dargie, Tracey Steedman, John Foster, Alex Elliott, John 
James Morton, Bjoern Aaris Groenning, Glasgow University, Glasgow, United Kingdom
Background: Plasma N-terminal pro Brain Natriuretic Peptide (NTBNP) concentrations
are elevated post Acute Coronary Syndromes (ACS) and predict left ventricular (LV)
remodeling. It is unclear whether NTBNP release is due to myocardial necrosis or wall
stress. We assessed the relationship between NTBNP and infarct size using rest contrast
enhanced Magnetic Resonance imaging (ceMR).
Methods: 36 male and 18 female (median (range) age=61 (34-83) years index hospital
admissions with ACS (initial treatment: 24 primary thrombolysis, 30 conservative) were
consecutively recruited. Exclusions: serum creatinine >200µmol/l or history of chronic
renal failure, hypertension, cardiomyopathy, significant valve disease or cor pulmonale.
Blood sampling for troponin I (TnI) took place at 8-12 hours and for serum creatinine and
NTBNP (Elecsys 2010, Roche NTBNP assay) prior to ceMR at a median (range) of 69
(16-120) hrs. LV dimensions were evaluated by cinematographic (TrueFISP) breath-hold
sequence using a Siemens Sonata 1.5T system. ceMR was performed 10 minutes after
injection of 0.2 mmol/kg gadolinium-DTPA using a breath-hold segmented turbo FLASH
inversion-recovery sequence. Images were evaluated by planimetry by 2 blinded observ-
ers and the consensus used.
Results: Haemodynamic measures: mean (SD) heart rate 54 (11) bpm, systolic BP 122
(19) mmHg, diastolic BP 76 (12) mmHg. Renal function: creatinine 98 (22) µmol/l. Log
NTBNP (median (range 3.03 (1.9 -3.96) pg/l) strongly correlated with late enhancement
(LE) volume (mean (SD) 27 (25) ml: r=0.55, p<0.0001 but less well with TnI (median
(range) 16.2 (0.3-417) µg/ml): r=0.34, p=0.01. TnI correlated strongly with LE volume:
r=0.6, p<0.0001. Log NTBNP was unrelated to LV ejection fraction (mean (SD) 56 (10)
%), LV mass (130 (36) g), LV end diastolic (137 (35) ml) or end systolic (60 (23) ml) vol-
umes.
Conclusion: In patients with ACS the amount of myocardium damaged, assessed using
ceMR, correlates strongly with an early increase in both plasma NTBNP and TnI. The
correlation between NTBNP and TnI is not as strong suggesting that there is an addi-
tional mechanism underlying its release. There is no relationship between NTBNP and
LV function and dimensions.
1041-97 Assessment of Transmyocardial Velocity Distribution 
During High Dose Dobutamine Stress 
Echocardiography Using Myocardial Velocity Profile
Hideji Tanaka, Tomotsugu Tabata, Kenji Harada, Eriko Kimura, Akihiro Saito, Tetsuzo 
Wakatsuki, Masahiro Nomura, Susumu Ito, The University of Tokushima, Tokushima, 
Japan
Background: High dose dobutamine stress echocardiography (DSE) has been popularly
used for non-invasively detecting myocardial ischemia. Myocardial velocity profile (MVP)
obtained by color tissue Doppler imaging (TDI) can optimize instantaneous distribution of
myocardial velocity components from endocardium to epicardium.
Purpose: To assess the changes in transmyocardial velocity distribution during high
dose DSE from an analysis of MVP.
Methods: Eighteen patients with chest pain suspected to have coronary artery disease
by stress scintigraphy (99mTc-MIBI) were recruited for high dose DSE. Color TDI was
recorded from parasternal short-axis view during DSE, and MVP was analyzed off-line.
Results: 1) In the region of perfusion defect by scintigraphy, the MVP at rest showed lin-
ear myocardial velocity distribution from endcardium to epicardium with the highest
velocity at endocardium. 2) During high dose DSE, the peak systolic velocities at suben-
docardial region significantly decreased (3.99 vs 1.49 cm/s, p<0.001) resulting in the
decrease in the slope of the linear regression line (myocardial velocity gradient)( 5.01 vs
0.90 s-1, p<0.001)
Conclusions: MVP obtained by color TDI clearly demonstrated changes in transmyocar-
dial velocity distribution during DSE. Deterioration of the myocardial contractility in
ischemic region by high dose DSE can be precisely evaluated by observing decrease in
myocardial velocity gradient reflecting decrease in subendocardial velocities.
1041-98 Epigallocatechin-3-Gallate Inhibits Stat-1 Activation and 
Protects Cardiac Myocytes From Ischemia/
Reperfusion–Induced Apoptosis
Anastasis Stephanou, Carol Chen-Scarabelli, David Latchman, Julius Gardin, Jagat 
Narula, Tiziano Scarabelli, Institute of Child Health, University College London, London, 
United Kingdom, St John Hospital, Wayne State University, Detroit, MI
Objectives. This study was aimed at evaluating the protective effects of epigallocat-
echin-3-gallate (EGCG) and green tea extract (GTE) on primary cultures of cardiac myo-
cytes and the isolated rat heart respectively.
Background. We have previously demonstrated that STAT-1 plays a critical role in pro-
moting apoptotic cell death in cardiac myocytes following ischemia/reperfusion (I/R)
injury. EGCG, the major constituent of green tea, has recently been reported to inhibit
STAT-1 activity in non-cardiac cells.
Methods and Results. Treatment of cardiac myocytes with 1µg/ml of EGCG 4 hours
before simulated I/R (4 hours of hypoxia, followed by 16 hours of reoxygenation) reduced
STAT-1 phosphorylation and provided protection against I/R-induced apoptotic cell death
(annexin V and propidium iodide staining, followed by flow cytometer assessment)
(p<0.01). Moreover, EGCG reduced the expression of pro-apoptotic Fas receptor and
decreased Fas promoter activity, a known STAT-1 pro-apoptotic target gene. More inter-
estingly, a freshly prepared solution of 0.1% GTE, supplied every day to treated animals,
as the sole source of drinking water, over a period of 7 consecutive days, limited the
extent of infarct size (25.4±1.7 vs 37±2.3% of I/R controls; p<0.05), and attenuated the
magnitude of myocyte apoptosis (colocalization of TUNEL and cleaved caspase-3)
(4.1±0.6 vs 7.1±1.4 of I/R controls; p<0.05), in the isolated rat heart exposed to 35 mins
of regional I, followed by 2 hours R. Importantly, the lessening in necrotic and apoptotic
cell death was associated with improved hemodynamic recovery and ventricular function
in the ischemic/reperfused rat heart (p<0.05).
Conclusions. This is the first report showing that consumption of green tea is able to
mediate cardioprotection and enhance cardiac function during I/R injury. Since GTE-
mediated cardioprotection is achieved, at least in part, through inhibition of STAT-1 activ-
ity, we may postulate that a similar action can be implemented in the clinical setting, to
minimize STAT-1 activation levels in patients with acute coronary artery disease (CAD).
1041-99 Mild Local Hypothermia Preserves High Energy 
Phosphate Metabolism During Regional Ischemia
Boris Z. Simkhovich, Sharon L. Hale, Robert A. Kloner, Good Samaritan Hospital, Los 
Angeles, CA
Background: Recently we showed that mild topical hypothermia without a cardioplegic
component significantly decreased infarct size (by up to 65%) in the in vivo rabbit heart
model of regional ischemia. The mechanism for this marked effect remains to be deter-
mined. We hypothesized that this cardioprotection was due to preservation of high
energy phosphates.
Methods: The circumflex coronary artery (or a major branch) was isolated with a 4-O silk
suture in anesthetized, opened-chest rabbits. Rabbits were randomized to: ischemic
hypothermia (IH, n=10), or ischemic normothermia (IN, n=10) groups. In the IH group
regional mild myocardial hypothermia (~32ºC) was initiated by placing an ice-water bag
directly on the surface of the heart corresponding to the risk zone 15 min prior to the
